In this study, non-nutrient heavy metal concentrations (Cd, Cr, Ni and Pb) were measured in composts during the composting process, in compost/Red-yellow Latosol mixtures, and in tomato plants. Composts 
INTRODUCTION
Recently, there has been an increase in the use of organic residues as raw material for composting (Costa et al., 1997; Melo et al., 2000) . Among organic materials, there is the possibility of using biosolids, which are rich in plant nutrients, in agricultural soils, and thereby solving two major problems: an adequate destination for the residue (Melo and Marques, 2000) savings on the use of mineral fertilizers (Ribeiro et al., 2000) . However, in addition to organic matter and plant nutrients, biosolids also contain agents harmful to the environment, such as pathogenic organisms and heavy metals (Aggelides and Londra, 2000) . The management of residues has thus changed from a disposal problem into a research challenge for reuse without creating adverse effects on the environment. Consequently, detailed studies are required to monitor areas that receive biosolids, so that the risks to plants and animals and humans can be evaluated (Sims, 1996) . According to Ozores-Hampton (1994) , the greatest possibility of using biosolids in agriculture is as a compost, and the use of this residue on horticultural crops has been studied extensively.
However, in some European countries, research has placed restrictions on the use of urban residues in agriculture, especially for food crops. Such restrictions are due to the relatively high levels of heavy metals, such as Cu and Cd in biosolids. These can lead to the contamination of the food chain, since there is an increase in the level of these elements in the soil (He et al., 1992) .
RESULTS AND DISCUSSION
There was an increase in metal concentration as the composting process advanced (Table 2) , due to the loss of carbon, in the form of CO 2 , as a result of microbial activity. This increase in concentration was more evident for Cd and there were exceptions in the 12.5% and 100% treatments. These variations in metal behavior could be explained by understanding that composts are a mixture of materials, and that the12.5% treatment received cattle manure, biosolid and sugar-cane bagasse, which made it harder to sample. In addition, biosolids are essentially mixtures, with great variation in their components.
As the amount of biosolids increased in the composts, there was an increase in the concentration of metals (Table 1) . It was observed that beyond 99 d.a.i. there was no further increase in the concentration of the metals studied, indicating that the composting process was already stabilized.
The application of biosolids compost to the soil increased the level of Cd (Table 3 ) but did not change the levels of Cr, Ni and Pb. Growing tomato in the amended soil, increased the levels of Cd and Ni in the soil, while the level of Cr was stable and the level of Pb decreased (Table 3) . Among the metals analyzed, Ni, Cd and Cr were most readily absorbed by tomato plants (Fig. 1) . It is known that the incorporation of organic materials in the soil promotes the liberation of organic acids that can increase the availability of metals adsorbed on the chelates and clays. This effect could have increased the 261 availability of Cd and Ni, allowing the plants to absorb more of them. Illera et al. (2000) analyzed the distribution of heavy metals in organic materials to determine their bioavailability and found differences in the speciation of heavy metals in organic residues: Cr and Ni were more abundant in the residual and organic fractions of the soil. According to Melo et al. (2000) , the heavy metals tend to be complexed with the organic matter, decreasing their mobility, and making the distribution in the soil profile follow that of soil organic matter. These authors also state that, in some cases, however, the formation of low molecular weight complexes with the soluble fraction of the organic matter can make these metals soluble. Sadonikova & Zyrin (1986) classified the pollution level of a soil by heavy metals as a function of the organic matter level. When the heavy metal level reaches 3-5 times the original level and the organic matter level is around 10-15 g kg -1 , or when the heavy metal reaches 5-20 times the original level and the organic matter is around 30-40 g kg -1 , the soil is considered polluted. In this sense, areas that receive fertilizers (organic or inorganic) containing materials that could be harmful should be carefully monitored. A lack of statistical significance for the levels of metals in a soil does not imply that there is no possibility of problems occurring after several years of cultivation. The levels permitted for heavy metals in the soils of São Paulo State (CETESB, 1999) are approximately 10 times greater than those found in this experiment, and the contribution of the organic materials incorporated was minimal (Table 3) , since the metals studied were already present in the soil analyzed.
There was no translocation of the heavy metals into the fruits (Figure 1 ). Poulik (1999) observed Ni translocation to the fruit when increasing doses were applied. The greatest concentrations of Cd were found in the leaves, and those of Cr, Ni and Pb in the roots (Figure 1 ). The greatest absorption of Cr, Ni and Pb was found in the treatment with 0% biosolids. Poulik (1999), growing tomato and lettuce in soils contaminated with increasing amounts of Ni, found that Ni absorption by the plants was much smaller than the levels present in the soil.
The control and 0% biosolids treatments, that had the greatest dry matter accumulation, promoted greater extraction of heavy metals from the soil. An exception to this was for the leaves from the 100% treatment, that accumulated Cd in levels lower than the control. This greater accumulation of metals in the treatments that did not receive biosolids could be due to the addition of highly soluble inorganic nitrogen, which promoted an increase in dry matter production. However, the100% treatment produced dry matter similarly to the control treatment, and still accumulated less heavy metals. This could have been due to the "organic matter" effect, which promotes a greater retention of metals by the soil, with a subsequent lower availability for the plants. The roots were the major part on the plant accumulating Cd, Cr and Pb and the leaves accumulated more Ni.
The correlation analyses among the attributes studied showed a negative correlation between Cd, Cr and Pb in the composts and Cd, Cr 
